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1
LIGHTING FIXTURE HAVING AN OPTICAL
WAVE GUIDE AND A DESCARTES LENS OR
DESCARTES REFLECTOR

RELATED APPLICATIONS

This is a U.S. national stage of application No. PCT/
EP2010/064901 filed Oct. 6, 2010. This application claims
the priority of German application no. 10 2009 048 830.8 filed
Oct. 9, 2009, the entire content of which is hereby incorpo-
rated by reference.

FIELD OF THE INVENTION

The invention is based on a light guiding structure having
a light guiding element optically connected to a light source
and an optical element coupled thereto.

BACKGROUND OF THE INVENTION

The document WO 2006/054199 A1 discloses such a light
guiding structure. Said light guiding structure has a light
source, for example an LED or an element which emits laser
light, which is optically connected to a rod-shaped optical
wave guide. An end portion of the optical wave guide remote
from the light source is configured with a specific structure or
comprises a specific shape which serves to influence the
radiation characteristic of the light beams. Thus the radiation
characteristic of the light source is altered by the light guiding
structure such that the light approximately radiates, for
example, as in a halogen lamp or gas discharge lamp.

A drawback with this solution is that the structures in the
end portion of the optical wave guide reduce the transmitted
radiation power of the light source and by the disclosed radia-
tion characteristic prevent an effective transmission of the
light of the source in a target area.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a light
guiding structure for altering a radiation characteristic of a
light source, which is of simple design and is efficient.

According to one aspect of the invention, a light guiding
structure comprises a light source which is optically con-
nected to a light guiding element. Moreover, an optical ele-
ment is coupled to the light guiding element, the surface of
said optical element remote from the light guiding element
being configured in the shape of a section of a rotational
ellipsoid, wherein a geometric cutting plane of the section
extends approximately at right angles to the longitudinal axis
of the rotational ellipsoid.

This solution has the advantage that a secondary light
source is generated by the light of a primary light source
conducted by the light guiding structure, the location and
radiation thereof (the latter by the design of the elliptical
surface) being able to be adapted advantageously to the appli-
cation or a subsequent optical system, wherein the location
differs from that of the primary light source and, for example,
is able to be positioned in the focal point of an optical system.
In this manner it is achieved that mechanical components of
the primary light source such as shafts, power supply lines or
heat sinks do not impair the optical transmission.

The light guiding element is preferably of rod-shaped con-
figuration, and is optically connected to the primary light
source via a light admitting aperture, and is coupled to the
optical element via a light emitting aperture.
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The longitudinal axis of the light guiding element and the
longitudinal axis of the optical element preferably extend
approximately coaxially to one another.

In a further embodiment of the invention, the light emitting
aperture of the light guiding element is arranged approxi-
mately in a first focal point of the ellipsoidal optical element,
whereby the light emerging from the optical element is col-
limated.

In a further preferred embodiment of the invention the
approximately rotationally ellipsoidal section of the optical
element is mirrored, whereby the light beams are focused in
the second focal point of the ellipsoidal surface and spread out
from there into the rear half space. A secondary light source
produced in this manner at this location is, therefore, able to
be advantageously positioned in the focal point of a reflector
or the immediate vicinity thereof such that said reflector
reflects all the light thereof.

The reflector may, for example, be configured to be ellip-
tical or parabolic. By the optical imaging thus described, the
light coupled into the light guiding element and transmitted
thereby may be transmitted from its light emitting aperture to
a target without its light density being substantially reduced.

So that the light beams reflected from the mirrored light
emitting section, when emerging from the optical element,
are not deflected by refraction on the surface in an uncon-
trolled manner, the surface facing the guiding element is
preferably of hemispherical configuration, wherein the center
point of the hemispherical section is arranged approximately
in the second focal point of the ellipsoidal emitting section or
is slightly offset thereto.

The light guiding element and the optical element are con-
nected together in a non-positive and/or positive manner.

The optical element consists, for example, of a plastics
material and the light guiding element consists of a glass.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is to be described in more detail hereinafter
with reference to the exemplary embodiments. In the draw-
ings:

FIG. 1 shows in a perspective view a light guiding structure
according to a first exemplary embodiment;

FIG. 2 shows in a side view the light guiding structure
according to the first exemplary embodiment;

FIG. 3 shows in a schematic view light beams in the light
guiding structure according to the first exemplary embodi-
ment;

FIG. 4 shows in a perspective view the light guiding struc-
ture according to a second exemplary embodiment;

FIG. 5 shows in a perspective view the light guiding struc-
ture according to the second exemplary embodiment; and

FIG. 6 shows in a schematic view light beams in the light
guiding structure according to the second exemplary embodi-
ment.

DETAILED DESCRIPTION OF THE DRAWINGS

In FIG. 1 a light guiding structure 1 according to a first
exemplary embodiment is shown in a perspective view. Said
light guiding structure has an approximately rod-shaped light
guiding element 2 which is optically connected via a light
admitting aperture 4 to a light source 6, for example an LED.
Light beams of the light source 6 are then conducted through
the light guiding element 2 to a light emitting aperture 8 and
into an optical element 10 arranged thereon with a light emit-
ting section 11 formed according to a section of a rotational
ellipsoid.
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FIG. 2 discloses the light guiding structure 1 of FIG. 1 ina
side view. In this case it can be seen that light beams emitted
by the light source 6 enter the optical element 10 in an
approximately conical manner after the light emitting aper-
ture 8, and are collimated by the light emitting section 11
formed according to a section of the rotational ellipsoid, when
emerging from the optical element 10. A geometric cutting
plane of the light emitting section 11 extends approximately
at right angles to the rotational axis of the rotational ellipsoid
and faces towards the light guiding element 2. A numerical
eccentricity of the ellipsoid—as known to the person skilled
in the art—is selected according to

where n is the refractive index of the medium from which the
optical element 10 is constructed.

FIG. 3 shows in a schematic side view a part of the light
guiding structure 1 according to the first exemplary embodi-
ment. In this case, the construction of the optical element 10
may be seen. Adjacent to the light emitting section 11, said
optical element has a hemispherical section 14 facing the light
guiding element 2, whereby the optical element 10 is embod-
ied as approximately egg-shaped. The longitudinal axes 16 of
the light emitting section 11, of the hemispherical section 14
and of the light guiding element 2 extend approximately
coaxially relative to one another.

The light emitting aperture 8 of the light guiding element 2
is arranged approximately in the first focal point 18 of the
light emitting section 11 of the optical element 10 formed
according to a section of a rotational ellipsoid.

The optical element 10 may be produced from a cost-
effective plastics material, since by means of the light guiding
element 2 said material is kept away from the high tempera-
tures in the region of the light source 6, whereby damage to
the plastics material due to high temperatures is avoided. The
light guiding element 2 consists, for example, of glass,
whereby said light guiding element has a sufficient mechani-
cal stability in order to hold the optical element 10.

The optical element 10 is connected to the light guiding
element 2 by a non-positive, material and/or positive connec-
tion. The elements 2, 10 are, for example, bonded by immer-
sion and/or the optical element 10 has a recess in which the
light guiding element penetrates in a non-positive and/or
positive manner.

FIG. 4 shows the light guiding structure 1 according to a
second exemplary embodiment in a perspective view. The
rotationally ellipsoidal surface or the light emitting section 11
of the optical element 10 in this case has a mirrored surface
20, which deflects the light beams through the optical element
10 onto a reflector 22. The elliptical reflector 22 is passed
through approximately centrally by the light guiding element
2, wherein the longitudinal axes of the light guiding element
2 and the reflector 22 coincide.

FIG. 5 shows the light guiding structure 1 of FIG. 4 with
light beams 12. In this case, it can be seen that said light beams
are oriented by the optical element 10 in the direction of the
reflector 22, and reflected thereby. In the second exemplary
embodiment according to FIG. 5, the light beams 12 are then
bundled by the reflector 22.

FIG. 6 discloses the light guiding structure 1 in a schematic
side view according to the second exemplary embodiment.
The light beams 12 emerging from the light guiding element
2 enter the ellipsoidal light emitting section 11 via the hemi-
spherical section 14 are reflected on the mirrored surface 20
of the light emitting section 11 in the direction of a second
focal point 24 of the light emitting section 11, pass through
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the hemispherical section 14 again, emerge via said hemi-
spherical section from the optical element 10, strike the
reflector 22 and are reflected thereby. By the shape of the
hemispherical section 14 and by the approximately perpen-
dicular impingement of the light beams 12, the direction
thereof is barely affected, for example by refraction.

A secondary light source is substantially produced in the
second focal point 24, therefore, said secondary light source
being illuminated by the light of the primary light source 6.

As is visible in particular in FIGS. 4 and 5, the reflector 22
encompasses the hemispherical section 14 of the optical ele-
ment 10 approximately hemispherically, whereby all light
beams 12 reflected from the surface 20 impinge on said hemi-
spherical section. The first focal point of the reflector is
arranged in this example in the second focal point 24 of the
ellipsoidal surface 20.

It is conceivable that a plurality of LEDs are used in the
light source, which also radiate in various colors. Said light
beams 12 are then mixed by the light guiding element 2. Then
the mixing can take place using dichroic beam splitters in
front of the light guiding element 2.

The light beams are entirely reflected within the light guid-
ing element 2.

The diameter of the light guiding element 2 is able to be
adapted to the size of the light source 6.

The larger the optical element 10 relative to the diameter of
the light guiding element 2, the more accurately the radiation
characteristic of the light beams 12 may be influenced. The
size of the optical element 10 is, however, limited by the
mechanical stability of the light guiding element 2 bearing the
optical element 10.

Moreover, the size of the optical element 10 in comparison
with the size of the reflector 22 is limited so that it vignettes
the reflected light bundle as little as possible.

The light from different light sources 6 may be coupled into
the light guiding structure 1, said light sources being able to
be substituted in any manner. The different light sources then
have in each case the same radiation characteristic through
the light guiding structure 1.

Moreover, it is conceivable to use the light guiding struc-
ture 1 according to the second exemplary embodiment of
FIGS. 4 to 6, for retrofitting lights with a reflector which is
already present. Fields of use are thus, for example, front and
rear lamps of automobiles, surgical operating lamps, dental
lamps or miscellaneous lamps such as floor lamps.

A light guiding structure with a light source is disclosed,
said light guiding structure being connected to an optical
element via a light guiding element. The optical element
comprises in this case a partially ellipsoidal section.

The invention claimed is:

1. A light guiding structure comprising:

a light source that outputs a light;

a light guiding element optically connected to the light
source;

an optical element coupled to the light guiding element,

wherein a surface of the optical element remote from the
light guiding element has a shape of a section of a rota-
tional ellipsoid,

wherein a geometric cutting plane of the section extends
approximately at right angles to a longitudinal axis of
the rotational ellipsoid,

wherein the light guiding element is approximately rod-
shaped and has a light admitting aperture optically con-
nected to the light source and a light emitting aperture
coupled to the optical element,

wherein the optical element has a hemispherical section
facing the light guiding element; and

a reflector at least partially encompasses the hemispherical
section,
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wherein a section of the surface of the optical element is
mirrored to reflect substantially all of the light from the
light source towards the reflector.

2. The light guiding structure as claimed in claim 1,
wherein a longitudinal axis of the light guiding element anda 5
longitudinal axis of the optical element extend approximately
coaxially to one another.

3. The light guiding structure as claimed in claim 1,
wherein the light emitting aperture of the light guiding ele-
ment is arranged approximately in a first focal point of the
surface of the optical element formed as the section of the
rotational ellipsoid.

4. The light guiding structure as claimed in claim 1,
wherein the light guiding element and the optical element
consist of a medium with approximately the same refractive
index. 15

5. The light guiding structure as claimed in claim 1,
wherein a center point of the hemispherical section is located
approximately in a second focal point of the mirrored section
of the surface of the rotational ellipsoid, or is slightly offset
from the second focal point along the longitudinal axis. 20

6. The light guiding structure as claimed in claim 1,
wherein a first focal point of the reflector is arranged in a
second focal point of the ellipsoidal surface of the optical
element or is arranged in the immediate vicinity of the second
focal point. 25

7. The light guiding structure as claimed in claim 1,
wherein the light guiding element and the optical element are
connected together.

8. The light guiding structure as claimed in claim 1,
wherein the optical element consists of a transparent plastics
material and the light guiding element consists of glass.
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